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Public Summary: 

Scientific Abstract: 

Spatially and temporally dependent optical aberrations induced by the inhomogeneous refractive index of live samples limit the

resolution of live dynamic imaging. We introduce an adaptive optical microscope with a direct wavefront sensing method using a

Shack-Hartmann wavefront sensor and fluorescent protein guide-stars for live imaging. The results of imaging Drosophila embryos

demonstrate its ability to correct aberrations and achieve near diffraction limited images of medial sections of large Drosophila

embryos. GFP-polo labeled centrosomes can be observed clearly after correction but cannot be observed before correction. Four

dimensional time lapse images are achieved with the correction of dynamic aberrations. These studies also demonstrate that the GFP-

tagged centrosome proteins, Polo and Cnn, serve as excellent biological guide-stars for adaptive optics based microscopy.
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